Alanine polypeptide structural fingerprints at room temperature: what can be gained from non-harmonic Car-Parrinello molecular dynamics simulations.
Structural infrared fingerprints of neutral gas phase alanine peptides of increasing size and complexity (dipeptide, octapeptide, and beta-strand peptide) are characterized through DFT-based Car-Parrinello molecular dynamics simulations. Harmonic and nonharmonic vibrational signatures are calculated from the time correlation of the dipole moment of the gas phase peptide in a direct way (without any approximation) respectively from low temperature (20 K) and room temperature (300 K) molecular dynamics. Our main purpose is to answer the two following questions: (i) Is the direct inclusion of temperature for the calculation of infrared spectra mandatory for the comprehension of the vibrational signatures experimentally recorded at room temperature? (ii) To what extent is the amide I, II, and III domain sensitive enough to the local structure of the peptides, to provide vibrational signatures that can be definitely used to assess the peptide conformation at 300 K?